Summary. We prove an error estimate for an incremental finite element method for obtaining approximations to the stresses in an elastic-perfectly plastic body. We also comment on the limit load problem.
Introduction
In this note we shall prove an error estimate for an incremental finite-element (Galerkin) method for obtaining approximate solutions of the following problem: Find the stresses in an elastic-perfectly plastic body, obeying the Prandtl-Reuss flow rule, under the action of a time dependent load. This problem can be formulated as a variational inequality with a time dependent constraint. Existence of an exact solution of this variational inequality was proved in [5] . We shall consider a finite-element method where the equilibrium equations and the yield condition are satisfied exactly ("internal" method), c.f. (t.3) below.
We shall also comment briefly on the limit load problem (see e.g.
[l], [7] ).
The Plasticity Problem
Let us introduce some notation: Let ~ be a bounded domain in Ra={x= (x t, x,, x3) : xi E R} and let I= [0, T], T > 0, be a time interval By a (7 and Z)
we shall denote (stress) vectors in R e depending on (x, t) E ~ • I with components a#, i, j-----t, 2, 3, such that aii ~ aj ~. Below we shall use the convention that repeated indices indicates summation from t to 3. Derivatives of non-smooth functions are to be interpreted in the distribution sence. Define We shall assume that the load ] has the form l(t, x)=g(0 f(x),
where F E V and g EC2(I). A common choice in practice is J(t, x)= t. F (x).
We shall seek approximate solutions of the following Plasticity Problem. Find a(t)EK(t), tel, such that a.e on I,
a(a'(t), ~--a(t)) >0, ,EK(t), a(0)=0, (t.t) where a'=da[dt.
This is the problem of finding the stresses in an elastic-perfectly plastic body, obeying the Prandtl-Reuss flow rule, under the load ] in the case when the dynamical forces are considered to be negligible (quasi-static case). No boundary conditions are imposed on a. This means that we consider the case when the displacements of the body are prescribed on its boundary. For a discussion and motiva- For the purpose of finding approximate solutions of the Plasticity problem, let E h (0, 0 < h < t, be a finite dimensional affine space satisfying E h (t) (E (t), t E I.
The space E h (0 could be constructed for instance by using piecewise polynomial functions defined on some finite element subdivision of ~Q (see Example t below). The parameter h could then be the maximal diameter of the finite elements. Furthermore, let the convex set B h be an approximation of the set B such that Bh(B and define Ph={zEH: z(x)EB h a.e. in~}. In practice B h is often a piecewise linear approximation of B, i.e,, 
